The crystal structure of the title compound, (C 10 H 9 N 2 ) 2 -[Mn 2 (C 10 0 -bipyridine and uncoordinated water molecules. One 4,4 0 -bipyridine molecule bridges two Mn atoms, forming a centrosymmetric dinuclear complex; the mid-point of the C-C bond linking the pyridine rings of the bridging ligand is located on an inversion center. Each Mn II atom is coordinated by four water and two 4,4 0 -bipyridine molecules in a distorted octahedral geometry. The Mn II atom deviates by 0.591 (5) and 0.209 (2) Å from the mean planes of the coordinated pyridine rings. In the 4-(4-pyridyl)pyridinium cation, the two pyridine rings are twisted with respect to each other, making dihedral angle of 34.78 (17) . The uncoordinated bipyridine molecule is also centrosymmetric. One of uncoordinated water molecules has site symmetry 2, and the other uncoordinated water molecule is located close to an inversion center and its one H atom is disordered equally over two sites. Extensive -stacking between pyridine rings is observed and an extensive hydrogen-bonding network of the types N-HÁ Á ÁN, O-HÁ Á ÁN and O-HÁ Á ÁO is present.
Related literature
For the nature of -stacking, see: Deisenhofer & Michel (1989) ; Xu et al. (2007) ; Li et al. (2005) . For non-coplanar 4,4 0 -bipyridine or 4,4 0 -bipyridinium, see: Bowes et al. (2003) ; Pedireddi & PrakashaReddy (2003) ; Charmant et al. (2003) ; Madhu & Das (2004) .
Experimental
Crystal data (C 10 Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). Table 3 A summary of the distances and angles between partially overlapped pyridine rings (Å , ). 3 2 À y; 1 À z. Notes: Angle: dihedral angle between ring (I) and ring (J). Perp(I) is the perpendicular distance of centroid of ring (I) on ring (J). Perp(J) is the perpendicular distance of centroid of ring (J) on ring (I). Cg-Cg is the distance between centroids of ring (I) and ring (J).
Data collection: PROCESS-AUTO (Rigaku, 1998) (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999 
Comment
The π-π stacking between aromatic rings has attracted our much attention because it is correlated with the electron transfer process in some biological systems (Deisenhofer & Michel, 1989) . As a part of our ongoing investigation on the nature of π-π stacking (Xu et al., 2007; Li et al., 2005) , the title compound incorporating 4-4'bipyridine was prepared in the laboratory and its crystal structure is reported here.
The crystal structure of the title compound consists of dinuclear Mn II complex cations, sulfobenzendicarboxylate anions, 4-(4-pyridyl)pyridinium cations, uncoordinated 4,4'-bipyridine and lattice water molecules.
The dinuclear Mn II complex cation is centrosymmetric. Each Mn atom is coordinated by four water and two bipyridine molecules with a distorted octahedral geometry (Table 1 ). The bridge bipyridine ligand links two Mn atoms to form the dinuclear complex. The mid-point of C-C bond linking pyridine rings of the bridge ligand is located on an inversion center.
The Mn atom is not coplanar with the coordinated pyridine rings but deviated from the pyridine planes by -0.591 (5) and 0.209 (2) Å, respectively.
The sulfobenzendicarboxylate anion is not coordinated to the Mn atom but links with the complex via O-H···O hydrogen bonding (Table 1) . A 4-(4-pyridyl)pyridinium cation occurs in the asymmetric unit of the crystal structure to balance the charge. In the pyridinium cation two pyridine rings are twisted to each other with a dihedral angle of 34.78 (17)°, similar to those found in the crystal structures containing 4,4'-bipyridine (Bowes et al., 2003; Pedireddi & PrakashaReddy, 2003) or 4,4'-pyridinium cation (Charmant et al., 2003; Madhu & Das, 2004 ).
In the crystal structure there are uncoordinated bipyridine and water molecules. The uncoordinated bipyridine molecule is centrosymmetric with the mid-point of C28-C28 i bond located in an inversion center [symmetry code:
One of lattice water molecules has site symmetry 2, and the other lattice water molecule is located close to an inversion center and its one H atom is equally disordered over two sites.
The extensive hydrogen bonding network is present in the crystal structure ( Table 2 ). The partially overlapped arrangement between pyridine rings is observed in the crystal structure (Fig. 2) . The shorter centroid-to-centroid distances (Table   3 ) suggest the existence of extensive π-π stacking between pyridine rings.
Experimental
Reagents and solvent were used as purchased without further purification. 4,4'-Bipyridine (0.16 g, 1 mmol), Na 2 CO 3 (0.11 g, 1 mmol), sodium 1-sulfo-benzene-3,5-dicarboxylate (0.25 g, 1 mmol) and MnCl 2 .4H 2 O (0.20 g, 1 mmol) were dissolved in ethanol-water (10 ml, 1:4). The mixture was transferred into a Teflon-lined stainless steel vessel (25 ml). The autoclave supplementary materials sup-2 was sealed and heated at 403 K for 3 d. After cooling to room temperature the mixture was filtered. Single crystals of the title compound were obtained from the filtrate after one day.
Refinement
H atom bonded to N atom was located in a difference Fourier map and refined as riding in as-found relative position, U iso (H) = 1.5U eq (N). Water H atoms were placed in chemical sensible positions and refined in riding mode, among which the H4B was equally disordered over two sites, U iso (H) = 1.5U eq (O). Other H atoms were placed in calculated positions with C-H = 0.93 Å and refined in riding mode with U iso (H) = 1.2U eq (C).
Figures Fig. 1 . The molecular structure of the title compound with 40% probability displacement ellipsoids for non-H atoms (arbitrary spheres for H atoms) [symmetry codes: 117.9 O7-C38-C35 117.4 (3) C9-C10-H10 117.9 Symmetry codes: (i) −x+1/2, −y+1/2, −z+1; (ii) −x, −y+2, −z; (iii) −x, y, −z+1/2. Symmetry codes: (i) -x, 1-y, -z; (ii) -x, 2-y, -z; (iii) 1/2-x, 3/2-y, 1-z. Notes: Angle: dihedral angle between ring (I) and ring (J). Perp(I) is the perpendicular distance of centroid of ring (I) on ring (J). Perp(J) is the perpendicular distance of centroid of ring (J) on ring (I). Cg-Cg is the distance between centroids of ring (I) and ring (J).
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